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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element which enables light to be emitted also from its 
cathode side and used in a high-definition display 
device, facilitates manufacture of the high-definition 
display device, and is excellent in durability (moisture 
and heat resistance). 

SOLUTION: This EL element has an organic layer 3 
sandwiched between an anode 2 and a cathode, the 
organic layer 3 containing an organic emission layer. In 
this case, the cathode comprises an electron injection 
electrode layer 4, a transparent conductive film 5, and a 
thin metallic film 6 with a resistivity of 1x1 0-5 Q.cm or 
less, which are sequentially deposited from the side 
making contact with the organic layer 3, with a 

transparent thin film layer 7 formed outside the cathode. In the above constitution, an organic 
EL element using an amorphous transparent conductive film is used as the transparent 
conductive film 7. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescent element which is an organic electroluminescent element 
which comes to pinch the organic layer which contains an organic luminous layer between an anode 
plate and cathode, and is characterized by coming to form a transparence thin film layer in the outside of 
cathode while coming to carry out the laminating of the cathode from the side which touches an organic 
layer in the order of an electronic notes telegram electrode layer, the transparence electric conduction 
film, and the metal thin film of 1x10 to 5 or less ohm-cm of resistivity. 

[Claim 2] The organic electroluminescent element according to claim 1 whose transparence electric 
conduction film is amorphous transparence electric conduction film. 

[Claim 3] The organic electroluminescent element according to claim 2 characterized by forming the 
amorphous transparence electric conduction film using an indium (In), zinc (Zn), and the oxide that 
consists of oxygen (O). 

[Claim 4] The organic electroluminescent element according to claim 1 to 3 characterized by forming 
the electronic notes telegram electrode layer in the shape of a super-thin film using one sort chosen from 
the metal, alloy, and alkaline-earth-metal oxide of electron injection nature, or two sorts or more. 
[Claim 5] The organic electroluminescent element according to claim 1 to 3 characterized by an 
electronic notes telegram electrode layer being a mixing layer of the organic substance of the one sort or 
two sorts or more, and electron transport nature which are chosen from the metal, alloy, and alkaline- 
earth-metal oxide of electron injection nature. 

[Claim 6] The organic electroluminescent element according to claim 1 to 3 characterized by an 
electronic notes telegram electrode layer consisting of an island-shape electron injection region. 
[Claim 7] The organic electroluminescent element according to claim 2 or 3 characterized by coming to 
form the transparence electric conduction film in cross-section trapezoidal shape (the shape of a taper) 
while cathode and an anode plate form XY matrix. 

[Claim 8] The organic electroluminescent element characterized by the layer which consists of cathode 
and said transparence thin film layer, or the field resistance of cathode being below lOohms / ** while it 
is the organic electroluminescent element which comes to pinch the organic layer which contains an 
organic luminous layer between an anode plate and cathode and the light transmittance of the layer 
which consists of cathode and said transparence thin film layer while coming to form a transparence thin 
film layer in the outside of cathode is 60% or more. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It relates to an organic electroluminescent element available also as a high 
definition display while it is available to a transparent light emitting device etc., since this invention can 
take out luminescence also from the cathode side of a component. 
[0002] 

[Description of the Prior Art] Since the electroluminescent element (it is hereafter written as an EL 
element.) using electroluminescence has the descriptions, such as excelling in shock resistance since 
visibility is high and it is a perfect solid-state component because of self-luminescence, the utilization as 
a light emitting device in various displays attracts attention. 

[0003] There are an inorganic EL element which uses an inorganic compound as a luminescent material, 
and an organic EL device using an organic compound in an EL element, among these since the 
miniaturization which can make applied voltage low substantially is easy for an organic EL device, the 
utilization research is positively made as a next-generation display device. The configuration to which 
the laminating of the transparence anode plate is carried out is usually adopted on the substrate using 
[ the configuration of an organic EL device ] the glass plate etc. on the basis of the configuration of an 
anode plate / luminous layer / cathode. In this case, luminescence is taken out at a substrate side. 
[0004] By the way, the attempt which makes cathode transparence and takes out luminescence to a 
cathode side by the reason below recent years is made. 

(a) A transparent light emitting device can be manufactured. 

(b) By adoption of the arbitrary colors as a background color of a light emitting device, it can consider 
also except the time of luminescence as a colorful display. When black is adopted as a background 
color, the contrast at the time of luminescence improves. 

(c) When using a light filter and a color conversion layer, these can be placed on a light emitting device. 
For this reason, a component can be manufactured, without taking these layers into consideration. As the 
advantage, in case an anode plate is made to form, substrate temperature can be made high, and thereby, 
the resistance of an anode plate can be lowered. 

[0005] On the other hand, the indicating equipment (display) using an organic EL device is in highly- 
minute-izing and the inclination enlarged in recent years. And to use a pixel below as hundreds of 
micrometer angle is desired for highly-minute-izing. In this case, the scan electrode line and signal- 
electrode line which constitute a display become thinner, and serve as high resistance in connection with 
it. There was a problem of causing the delay of the voltage drop according a scan electrode line and a 
signal-electrode line being high resistance to wiring and the response at the time of actuation. That is, 
the voltage drop made the display generate brightness nonuniformity, and since the delay of the 
response at the time of actuation was difficult to display the quick screen of a motion at the time of high 
definition display production, the problem of receiving constraint was shown in the display. And the 
scan electrode line and the signal-electrode line are connected with the lower electrode and 
counterelectrode which constitute an organic EL device. For this reason, making low the resistance of 
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the anode plate which constitutes a lower electrode and a counterelectrode, or cathode was called for. 
[0006] The transparent organic EL device which prepared the 2nd electrode layer which becomes JP,8- 
185984,A from the transparence conductive layer formed the 1st electrode layer which consists of a 
transparence conductive layer, the electron injection metal layer of a super-thin film, and on it is 
indicated. However, the technical thought of making resistance of an electrode layer low is not 
indicated. Moreover, the cathode currently indicated in this official report is specifically ITO (indium tin 
oxide) and Sn02 as matter which consists only of one layer of transparence conductive layers, and 
constitutes this layer. It is indicated. By the way, these matter cannot abolish crystallinity even to extent 
to which an X diffraction peak disappears, but is crystalline substances intrinsically. For this reason, it 
faces carrying out a laminating to a substrate through an organic layer, and in order to prevent breakage 
on an organic layer, when substrate temperature is set as about room temperature -100 degree C and 
vapor-deposited, a transparence conductive layer with high resistivity is formed (in ITO, it becomes 
more than 1x10-3 ohm-cm extent.). 
[0007] 

[Problem(s) to be Solved by the Invention] When **+*EL** which used the cathode which consists 
only of one layer of such transparence conductive layers of a crystalline substance was used for a high 
definition display, the voltage drop occurred with the wiring line of a transparence conductive layer, and 
since it was possible that heterogeneity arises in luminescence, there was a limitation also in utilization 
of an organic EL device. Moreover, ITO and Sn02 Since it is a crystalline substance intrinsically, 
moisture and oxygen tend to invade from the grain boundary. For this reason, the electron injection 
metal layer by which a laminating is carried out adjacently tended to receive degradation, as a result, the 
luminescence defect could arise, or it could consider stopping emitting light etc., and amelioration of the 
further endurance was desired. 

[0008] Furthermore, in the case of the transparence conductive layer of the aforementioned crystalline 
substance, in the patterning process at the time of producing the organic electroluminescence indicating 
equipment of XY matrix structure, it may be difficult to adopt the so-called taper etching in which the 
etching pattern of cross-section trapezoidal shape is made to form by etching, and, for this reason, 
production of a high definition indicating equipment may be difficult. 

[0009] The 1st object of this invention is to offer the organic EL device which can be used for a high 
definition display while it can solve the technical problem of the above-mentioned conventional 
technique and can take out luminescence also from the cathode side of a component. It is to offer the 
organic EL device which is excellent in endurance (resistance to moist heat) while it attains the 1st 
object, and production of a high definition display is easy for the 2nd object of this invention. 
[0010] 

[Means for Solving the Problem] this invention persons found out that the organic EL device which has 
the cathode of low resistance and high transparence was obtained by arranging the metal thin film of low 
resistance on the outside of the transparence electric conduction film which constitutes cathode, as a 
result of repeating research wholeheartedly, in order to solve the above-mentioned technical problem. 
This invention is completed based on this knowledge. 
[001 1] That is, the summary of this invention is as follows. 

[1] Organic electroluminescent element which is an organic electroluminescent element which comes to 
pinch the organic layer which contains an organic luminous layer between . anode plate and cathode, 
and is characterized by coming to form a transparence thin film layer in the outside of cathode while 
coming to carry out the laminating of the cathode from the side which touches an organic layer in the 
order of an electronic notes telegram electrode layer, the transparence electric conduction film, and the 
metal thin film of 1x10 to 5 or less ohm-cm of resistivity. 

[2] Organic electroluminescent element given in the above [1] whose . transparence electric conduction 
film is amorphous transparence electric conduction film. 

[3] Organic electroluminescent element given in the above [2] characterized by forming . amorphous 
transparence electric conduction film using an indium (In), zinc (Zn), and the oxide that consists of 
oxygen (O). 
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[4] Organic electroluminescent element given in either of aforementioned [1]- [3] characterized by 
forming . electronic notes telegram electrode layer in the shape of a super-thin film using one sort 
chosen from the metal, alloy, and alkaline-earth-metal oxide of electron injection nature, or two sorts or 
more. 

[5] Organic electroluminescent element given in either of aforementioned [1]- [3] characterized by . 
electronic notes telegram electrode layer being a mixing layer of the organic substance of the one sort or 
two sorts or more, and electron transport nature which are chosen from the metal, alloy, and alkaline- 
earth-metal oxide of electron injection nature. 

[6] Organic electroluminescent element given in either of aforementioned [1]- [3] characterized by . 
electronic notes telegram electrode layer consisting of an island-shape electron injection region. 
[7] The above [2] characterized by coming to form the transparence electric conduction film in cross- 
section trapezoidal shape (the shape of a taper) while . cathode and an anode plate form XY matrix, or 
organic electroluminescent element given in [3]. 

[8] Organic electroluminescent element characterized by the layer which consists of cathode and said 
transparence thin film layer, or the field resistance of cathode being below lOohms / ** while it is the 
organic electroluminescent element which comes to pinch the organic layer which contains an organic 
luminous layer between . anode plate and cathode and the light transmittance of the layer which consists 
of cathode and said transparence thin film layer while coming to form a transparence thin film layer in 
the outside of cathode is 60% or more. 
[0012] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. As an organic EL 
device which can attain the 1st object of this invention From die side to which it comes to pinch the 
organic layer which contains an organic luminous layer between an anode plate and cathode, and 
cathode touches an organic layer to an electronic notes telegram electrode layer While coming to carry 
out a laminating in the order of the transparence electric conduction film and the metal thin film of 1x10 
to 5 or less ohm-cm of resistivity, the thing of a configuration of coming to form a transparence thin film 
layer in the outside of cathode is employable. Drawing 1 can express this component configuration 
typically. First, each element and transparence thin film layer which constitute the cathode of this 
organic EL device are explained. 

[0013] A <metal thin film> metal thin film is used in order to lower the field resistance of cathode, and 
it is thin-film-ized by even extent which can penetrate light. As a metal which can be used by this 
invention and with which resistivity serves as an ingredient of the metal thin film below lxl0-5ohm and 
cm, silver (Ag), gold (Au), aluminum (aluminum), a ruthenium (Lu), nickel (nickel), platinum (Pt), etc. 
can be mentioned, for example. Especially Ag, Au, and Pt which resistivity tends to thin-film-ize low 
are suitable, and especially Ag is suitable. The description of this invention is that it raised the 
transparency of cathode. For this reason, it is desirable to make light transmittance of a metal thin film 
layer into 70 - 90%. For that, it is desirable to set thickness to 2-20nm, and it is desirable to especially be 
referred to as 2-10nm. 

[0014] As a method of forming this layer, the sputtering methods, such as resistance heating type 
vacuum deposition usually used for production of a thin film, electron beam vacuum deposition, RF 
magnetron, or DC magnetron, are mentioned, for example. Also in these, when an organic layer, an 
electronic notes telegram electrode layer, a transparence conductive layer, etc. are formed in advance of 
formation of this layer, it is desirable to use the Helicon sputtering method which is one sort of 
resistance heating type vacuum deposition with little thermal effect on these layers or DC magnetron 
sputtering, and especially resistance heating type vacuum deposition is desirable. In this case, since 
formation by the sputtering method is desirable, as for the transparence electric conduction film which 
carries out a postscript, it is desirable to choose means forming suitably in consideration of the 
advantage by share-izing of equipment or a process. 

[0015] In addition, in the organic EL device of this configuration, the lead wire of an electrode will be 
taken from the transparence thin film layer formed in a metal thin film or its outside, lets a metal thin 
film, the transparence electric conduction film, and an electronic notes telegram electrode layer pass, 
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and an electron is injected into an organic layer. 

[0016] The transparence electric conduction film which can be used by <transparence electric 
conduction film> this invention is the ITO film and Sn02, when adopting the configuration to which the 
laminating of the aforementioned metal thin film is carried out. Although you may be crystalline 
substance transparence electric conduction film, such as film, the one where the resistivity of this layer 
itself is also lower is desirable, and it is desirable that resistivity is specifically 5x10 to 4 or less ohm- 
cm. 

[0017] The amorphous transparence electric conduction film is mentioned as such transparence electric 
conduction film. As construction material of such amorphous transparence electric conduction film, the 
oxide film of an In-Zn-O system is desirable. Here, the oxide film of an In-Zn-O system is transparence 
electric conduction film which consists of amorphous oxide which contains an indium (In) and zinc (Zn) 
as a main cation element. As for the atomic ratio [In/(In+Zn)] of In, 0.45-0.90 are desirable, it — this — it 
is because conductivity may become low if out of range. As for especially the atomic ratio [In/(In+Zn)] 
of In, 0.50-0.90 are desirable in respect of conductivity, and 0.70-0.85 are still more desirable. 
[0018] The above-mentioned amorphous oxide may contain only In and Zn substantially as a main 
cation element, and a valence may contain one or more sorts of 3rd elements more than trivalent 
[ forward ]. As an example of said 3rd element, although tin (Sn), aluminum (aluminum), antimony 
(Sb), a gallium (Ga), germanium (germanium), titanium (Ti), etc. are raised, especially the thing that 
contains Sn in that conductivity improves is desirable. Moreover, the content of the 3rd element is 
atomic ratio [(all 3rd elements)/(the amount from which In+Zn+(all 3rd elements)] becomes 0.2 or less 
is desirable.) of the total amount. If the atomic ratio of the total amount of the 3rd element exceeds 0.2, 
conductivity may become low by dispersion of ion. Especially the desirable atomic ratio of the total 
amount of the 3rd element is 0.1 or less. In addition, since what was crystallized is inferior to 
conductivity from an amorphous thing even if a presentation is the same, it is desirable to use the 
amorphous transparence electric conduction film also from this point. 

[0019] An above-mentioned oxide becomes available as transparence electric conduction film by 
making it a thin film. As for the thickness at this time, it is desirable to be referred to in general as 3- 
3000nm. It tends to become insufficient [ less than 3nm / conductivity ], and when it exceeded 3000nm, 
and light transmission nature falls or an organic EL device is made to transform intentionally or 
unescapable after the process in which an organic EL device is manufactured, or manufacture, a crack 
etc. becomes easy to produce it on the transparence electric conduction film. Especially the desirable 
thickness of the transparence electric conduction film is 5-1000nm, and still more desirable thickness is 
10-800nm. 

[0020] In the organic EL device of this invention, when cathode is formed through an anode plate and an 
organic layer on a substrate, the transparence electric conduction film (oxide film) is formed on an 
electronic notes telegram electrode layer. As the formation technique of the transparence electric 
conduction film, although chemical vapor deposition besides the sputtering method, a sol gel process, 
the ion plating method, etc. are employable, the sputtering method is more desirable than the viewpoint 
of things and simple nature with little thermal effect on an organic layer. In this case, it is necessary to 
take care that an organic layer does not receive breakage by the plasma generated at the time of 
sputtering. Moreover, since the thermal resistance of an organic layer is low, it is desirable to make 
temperature of a substrate into 200 degrees C or less. 

[0021] RF or DC magnetron sputtering, and reactive sputtering, ECR sputtering and ion beam sputtering 
are sufficient as the approach of sputtering. The presentation of a sputtering target and the conditions of 
sputtering to be used are suitably chosen according to the presentation of the transparence electric 
conduction film which is going to form membranes etc. In order to avoid thermal effect which was 
described above, it is suitable to use Helicon sputtering which is a kind of magnetron sputtering. 
[0022] When making the transparence electric conduction film of an In-Zn-O system form by RF, DC 
magnetron sputtering, or Helicon sputtering, it is desirable to use the sputtering target of following (i) - 
(ii). 

(i) The atomic ratio of an indium is a predetermined thing with the sintered compact target which 
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consists of a constituent of indium oxide and a zinc oxide. Here, although "a thing predetermined in the 
atomic ratio of an indium" means that from which the atomic ratio pn/(In+Zn)] of In in the film 
obtained eventually serves as a request value of 0.45-0.90 within the limits, the atomic ratio in a sintered 
compact target is the thing of 0.50-0.90 in general. This sintered compact target may be a sintered 
compact which consists of mixture of indium oxide and a zinc oxide, and From one or more sorts of a 
hexagonal stratified compound expressed with In2 03 (ZnO)m (m=2-20), may be the sintered compact 
which becomes substantial and One or more sorts and In 203 of a hexagonal stratified compound which 
are expressed with In2 03 (ZnO)m (m=2-20) And/or, you may be the sintered compact which becomes 
substantial from ZnO. in addition, the reason which limits m to 2-20 in said formula showing a 
hexagonal stratified compound — m — said — it is because it does not become a hexagonal stratified 
compound if out of range. 

[0023] (ii) Sputtering target which consists of an oxide system disk and one or more sorts of oxide 
system tablets arranged on this disk. From indium oxide or a zinc oxide, an oxide system disk may 
become substantial and From one or more sorts of a hexagonal stratified compound expressed with In2 
03 (ZnO)m (m=2-20), may be the sintered compact which becomes substantial and One or more sorts 
and In 203 of a hexagonal stratified compound which are expressed with In2 03 (ZnO)m (m=2-20) 
And/or, you may be the sintered compact which becomes substantial from ZnO. Moreover, as an oxide 
system tablet, the same thing as the above-mentioned oxide system disk can be used. The atomic ratio 
[In/(In+Zn)] of In in the film with which an operating rate is obtained eventually is suitably determined 
that it will become the request value of 0.45-0.80 within the limits by the presentation list of an oxide 
system disk and an oxide system tablet. 

[0024] As for any sputtering target of the above (i) - (ii), it is desirablenhat the purity is 98% or more. At 
less than 98%, the resistance to moist heat (endurance) of the film obtained may fall by existence of an 
impurity, conductivity may fall, or light transmission nature may fall. More desirable purity is 99% or 
more, and still more desirable purity is 99.9% or more. 

[0025] Moreover, when using a sintered compact target, as for the relative density of this target, 
considering as 70% or more is desirable. Relative density imitates lowering of a membrane formation 
rate, and deterioration of membraneous quality, and tends to come by less than 70%. More desirable 
relative density is 85% or more, and is 90% or more still more preferably. 
[0026] In order to change variously with the approach of direct sputtering, the presentation of a 
sputtering target, the property of the equipment to be used, etc., it is difficult to specify generally, but 
when based on the DC magnetron sputtering method, as for the sputtering conditions in the case of 
preparing the transparence electric conduction film by the sputtering method, it is desirable to set up as 
follows, for example. As for the degree of vacuum and target applied voltage at the time of sputtering, it 
is desirable to set up as follows, the degree of vacuum at the time of sputtering — about 1.3x10-2 to 
6.7xl00Pa - more - desirable - 1.7x10-2 - 1.3x100 Pa extent - it may be about 4.0x10-2 to 6.7x10 - 
IPa still more preferably. Moreover, as for the applied voltage of a target, 200-700V are desirable, the 
degree of vacuum at the time of sputtering — less than (a pressure is lower than 1.3x10 to 2 Pa) 1 .3x10 - 
2Pa - the stability of the plasma - bad — 6.7x100 Pa - being high (a pressure being higher than 
6.7x100 Pa) — it becomes impossible to make applied voltage to a sputtering target high Moreover, it 
may become difficult for target applied voltage to obtain a good thin film less than [ 200V ], or a 
membrane formation rate may be restricted. 

[0027] As a controlled atmosphere, the mixed gas of inert gets, such as argon gas, and oxygen gas is 
desirable, the case where argon gas is used as inert gas — the mixing ratio (volume ratio) of this argon 
gas and oxygen gas - in general - 1:1 to 99.99:0.01 — it is preferably referred to as 9:1 to 99.9:0.1. If it 
separates from this range, low resistance and the film with high light transmission may not be obtained. 
[0028] Substrate temperature is suitably chosen according to the thermal resistance of an organic layer 
within the limits of the temperature from which the organic layer concerned starts neither deformation 
nor deterioration with heat. Under at a room temperature, since the device for cooling in substrate 
temperature is needed separately, a manufacturing cost rises. Moreover, a manufacturing cost rises as 
substrate temperature is heated to an elevated temperature. For this reason, it is desirable to consider as 
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room temperature -200 degree C. By performing DC magnetron sputtering on conditions which were 
mentioned above using sputtering targets, such as the above mentioned (i) - (ii), the transparence electric 
conduction film made into the object can be prepared on an organic layer. 

[0029] In the organic EL device which attains the 2nd object of this invention, it is required for the 
transparence electric conduction film which constitutes cathode to use the amorphous transparence 
electric conduction film. About the construction material of this amorphous transparence electric 
conduction film, thickness, and the forming method, it is the same as that of the above. 
[0030] The anode plate and cathode which were generally formed in the line are constituted in XY 
matrix, and a pixel is made to form in the intersection field in the display using an organic EL device. 
Therefore, in order to enable a high definition display, it is necessary to form an electrode (an anode 
plate and cathode) thinly. After making an electrode form in the shape of a thin film, patterning is 
carried out to the shape of a line by etching etc., and, specifically, an electrode is produced. In this case, 
if an adjoining electrode contacts, formation of a pixel will be checked and it is not desirable. 
[0031] Since it becomes possible to control that a level difference piece arises in the metal thin film 
formed on this in attaining etching which makes a cross section trapezoidal shape (the shape of a taper) 
and carrying out a laminating from an anode plate side on a substrate, if the amorphous transparence 
electric conduction film, especially the amorphous transparence electric conduction film produced using 
the oxide of an In-Zn-O system are used in such high definition patterning, it becomes producible [ a 
high definition organic electroluminescence display ]. Moreover, when carrying out a laminating from a 
cathode side on a substrate and creating an organic EL device, it can control that a level difference piece 
arises in the anode plate by which a laminating is carried out the organic layer by which a laminating is 
carried out on cathode, and on it. 

[0032] As an approach of etching the transparence electric conduction film in the shape of a taper, dry 
etching processing is desirable and it is desirable to process it so that the include angle (theta) formed on 
the base and side face of the transparence electric conduction film formed in the shape of a line may turn 
into 30 - 60 degrees. As etching gas, the mixed gas of methane and a hydrogen chloride can be used, for 
example. Although the organic EL device into which the transparence electric conduction film was 
processed in the shape of a taper was expressed typically, an example is shown in drawing 2 . 
[0033] A electronic notes telegram electrode layer>, next an electronic notes telegram electrode layer 
are explained. An electronic notes telegram electrode layer is a layer of the electrode whose electron 
injection is possible for the organic layer containing a luminous layer good. In order to obtain a 
transparence light emitting device, it is desirable that light transmission is 80% or more, and it is 
desirable for that to use thickness as an about 0.5-20nm super-thin film. 

[0034] For example, the layer which set thickness to lnm - 20nm, using the metal of 3.8eV or less of 
work functions (metal of electron injection nature), for example, Mg, calcium, Ba, Sr, Li, Yb, Eu, Y, Sc, 
etc., as an electronic notes telegram electrode layer can be mentioned. In this case, the configuration 
which gives 60% or more of especially light transmission is desirable. The electronic notes telegram 
electrode layer using the alloy (alloy of electron injection nature) of the metal (two or more sorts are 
sufficient.) of the 3.8eV or less of the aforementioned work functions and the metal of 4.0eV or more of 
work functions as other desirable examples can be mentioned. Although it is sufficient if it is the alloy 
which can form an electronic notes telegram electrode layer as such an alloy, an aluminium-lithium 
alloy, a magnesium-aluminium alloy, an indium-lithium alloy, a lead-lithium alloy, a bismuth-lithium 
alloy, a tin-lithium alloy, an aluminum-calcium alloy, an aluminum-barium alloy, and an aluminum- 
scandium alloy can be mentioned, for example. Also in this case, it is desirable to set thickness to lnm - 
20nm, and it is desirable to consider as the layer which gives 60% or more of especially light 
transmission. 

[0035] When making an electronic notes telegram electrode layer form using an aforementioned metal 
or an aforementioned alloy, resistance heating vacuum deposition is used suitably. In this case, it is 
desirable to set up substrate temperature among 10-100 degrees C, and to set up an evaporation rate 
among 0.05-20nm/second. Moreover, when vapor-depositing especially an alloy, the evaporation rate of 
two sorts of metals of 2 yuan can be set up according to an individual using vacuum deposition, and it 
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can vapor-deposit. In this case, the evaporation rate of Li, Ba, calcium, Sc, Mg, etc. is set up among 
0.01-0. 1 run/second, and how to set up the evaporation rate of parent metals, such as aluminum, among 
l-10nm/second, and to vapor-deposit it simultaneously can be adopted. Moreover, when vapor- 
depositing an alloy, the vacuum deposition of 1 yuan can also be used. In this case, beforehand, at a 
desired rate, the vacuum evaporationo pellet or granule which taught the metal of electron injection 
nature to the parent metal is installed in a resistance heating boat or a filament, and heating vacuum 
evaporationo is carried out. 

[0036] Furthermore, as another desirable gestalt, it is the alkaline-earth-metal oxide of thin film-like 
electron injection nature, and the super- thin film whose thickness is 0.1 nm - lOnm can be mentioned. As 
said alkaline-earth-metal oxide, Bax Srl-x O (0< x<l) which mixed BaO, SrO, CaO, and these, and Bax 
calcium 1-x O (0< x<l) can be preferably mentioned as a thing, for example. 

[0037] The approach of making it vapor-deposit, introducing oxygen in a vacuum tub, setting a degree 
of vacuum to 10-3 to ten to 4 Pa as the formation technique of an alkaline-earth-metal oxide layer, 
vapor-depositing alkaline earth metal with resistance heating vacuum deposition, and making oxygen 
and an alkaline earth react is desirable. Moreover, the approach of producing alkaline earth metal oxide 
with electron beam vacuum deposition is also employable. In addition, about the metal of electron 
injection nature explained until now, an alloy, and an alkaline-earth-metal oxide, an electronic notes 
telegram electrode layer can also be formed not only using one sort but using two sorts or more. 
[0038] Furthermore, as other desirable examples, an electronic notes telegram electrode layer may be a 
mixing layer of the metal of electron injection nature, an alloy or an alkaline-earth-metal oxide, and the 
compound of electron transport nature. As the metal of electron injection nature, an alloy, and an 
alkaline-earth-metal oxide, the above mentioned metal, an alloy, and an alkaline-earth-metal oxide can 
be mentioned. Moreover, not only one sort but two sorts or more can also be used for these. On the other 
hand, that the compound of electron transport nature should just be a compound which transmits an 
electron, as a desirable compound, a chelation oxy-NOIDO compound can be mentioned and what is 
expressed with a bottom type as a still more suitable compound is mentioned. 
[0039] 
[Formula 1] 




[0040] (Me expresses a metal among a formula and n is the integer of 1-3.) Z shows the atom which 
completes the nucleus which has at least two fused aromatic rings independently in each case. 
Alkali metal like a lithium, sodium, and a potassium, alkaline earth metal like magnesium or calcium, or 
trivalent metal like boron or aluminum can be mentioned that what is necessary is just 1 - trivalent metal 
with chelate organization potency as a metal in a formula. Moreover, Z expresses the atom which 
completes a heterocycle-like nucleus with at least two fused aromatic rings. As a heterocycle-like 
nucleus which Z completes, an azole ring and an azine ring can be mentioned, for example. 
[0041] As said useful chelation oxy-NOIDO compound An aluminum tris oxine, a magnesium screw 
oxine, bis[(Benzof)-eight quinolinol] zinc, Bis(2-methyl-8-quinolate) aluminum oxide, An indium tris 
oxine, aluminum tris (5-methyl oxine), Lithium oxine, gallium tris oxine, calcium screw (5-chloro 
oxine), and Pori [zinc (II)-bis(8-hydroxy-5-KINORI nonyl) methane], dilithium EPINDORI dione, etc. 
are mentioned. 

[0042] Moreover, as for the mixing ratio (weight ratio) of the metal of electron injection nature, an alloy, 
an alkaline-earth-metal oxide, and the compound of electron transport nature, being referred to as 100:1- 
1 :2 is desirable. As for the mixing layer of the metal of electron injection nature, an alloy, and the 
compound of electron transport nature, it is desirable to form 2 yuan with simultaneous vacuum 
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deposition. What is necessary is just to set up substrate temperature among 10-100 degrees C. 
[0043] Furthermore, as other desirable examples, an electronic notes telegram electrode layer can 
mention the configuration which is an island-shape electron injection region. Here, as it is indicated in 
drawing 3 as island shape, it means that the electron injectional compound layer is formed 
discontinuously and this layer does not cover all the front faces of an organic layer, an island-shape 
electron injection region — for example, the metal of the low work function of 3.8eV or less of work 
functions, an oxide, a HOU-ized metal, a nitriding metal, and sihcification — although a metal etc. is 
made to form in island shape discontinuously and there is especially no limit about the configuration and 
size, it has the shape of the shape of a particle, and a crystal, and that whose magnitude is 0.5nm - about 
5 micrometers is desirable. 

[0044] Moreover, this electron injection region does not show the condition of isolated atom distribution 
by what points out the shape of a thin film, either. The above-mentioned metal or above-mentioned 
compound of a low work function points out the condition of distributing on a conductive thin film or in 
the organic compound layer with the particle-like gestalt. By such distribution, the area in contact with 
an organic compound layer becomes large, and electron injection nature increases. As the metal and 
alloy of the low work function which constitutes the above-mentioned island-shape electron injection 
region, the thing of 3.8eV or less of work functions is desirable, for example, can mention the above 
mentioned metal and the above mentioned alloy. Moreover, as an oxide of a low work function, the 
oxide of alkali metal or alkaline earth metal is desirable, and CaO, BaO, SrO, etc. can also mention the 
solid solution of these and other metallic oxides preferably suitably especially. Furthermore, as the 
HOU-ized metal and nitriding metal of a low work function, the boride of rare earth, the silicide of rare 
earth, or TiN is mentioned preferably, for example. 

[0045] As the formation approach of an island-shape electron injection region, resistance heating 
vacuum deposition and electron beam vacuum deposition are employable. A hoe-ized metal, a high- 
melting nitriding metal, or high-melting oxide is made to form in island shape discontinuously by 
electron beam evaporation in the case of the latter. In the organic EL device of this invention, in the case 
of the cathode which uses an electronic notes telegram electrode layer and the amorphous transparence 
electric conduction film as a component, the electronic notes telegram electrode layer which is easy to 
deteriorate will be protected by the amorphous transparence electric conduction film, an electronic notes 
telegram electrode layer can be made thin, and it has as a result the advantage that transparence cathode 
can be created suitably. 

[0046] In the organic EL device of this invention, although the configuration which carries out an anode 
plate on a substrate and carries out the laminating of the organic layer on laminating Perilla frutescens 
(L.) Britton van crispa (Thunb.) Decne. is usually adopted, an electronic notes telegram electrode layer 
is formed on the organic layer which contains an organic luminous layer in this case. Although the 
formation approach is as aforementioned, it has the sputtering method as other desirable approaches. It 
faces using this technique and it is necessary to take care that an organic layer does not receive breakage 
by the plasma. 

[0047] In the cathode of the configuration of the <transparence thin film layer> above, since an 
outermost layer of drum serves as a metal thin film, the layer which protects this is needed. Since it is in 
the 1st object of this invention obtaining the cathode which has light transmission nature, this layer 
needs to have light transmission nature. Although the well-known thin film made from glass or plastics 
can also be used as such a layer, when carrying out a laminating from an anode plate side on a substrate 
and producing an organic EL device, it is desirable to form a transparent dielectric thin film or the 
transparence electric conduction film on a metal thin film. In using a dielectric thin film, there is an 
advantage that the transparence protective coat whose light transmittance improved due to the refractive 
index can be formed. 

[0048] as a transparent dielectric thin film -- Ti02 etc. - a crystalline thin film can be used, moreover - 
as the transparence electric conduction film — ITO and Sn02 etc. — amorphous transparence electric 
conduction film, such as a crystalline thin film and an In-Zn-O system, can be used. Especially the thing 
for which the amorphous transparence electric conduction film is used is desirable also in respect of 
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improvement in the endurance which is the 2nd object of this invention. In this layer, conductivity is not 
made indispensable. For this reason, when using a transparent dielectric thin film, a lead will be taken 
from a metal thin film. As the formation approach ofthis layer, RF magnetron sputtering, especially 
Helicon sputtering are used suitably. 

[0049] While the organic layer which contains an organic luminous layer between an anode plate and 
cathode again is pinched in the organic EL device which attains the 1st object of <light transmittance 
and field resistance> this invention The component configuration the layer which consists of cathode 
and said transparence thin film layer, or whose field resistance of cathode it is the configuration of 
coming to form a transparence thin film layer in the outside of cathode, and the light transmittance of the 
layer which consists of cathode and said transparence thin film layer is 60% or more, and is below 
lOohms / ** is employable. As cathode which fills this configuration, what has the aforementioned 
configuration can be mentioned suitably, for example. Moreover, the transparence thin film layer is the 
same as that of the above. 

[0050] The light transmittance specified here is the light transmittance to the transparence thin film 
formed in the outside of cathode from the layer (for example, electronic notes telegram electrode layer) 
which touches the organic layer which constitutes an organic EL device, light transmittance — either of 
the light regions (380-700nm) — permeability should just become 60% or more on wavelength. What is 
necessary is just to use a well-known spectrophotometer as a measuring method of light transmittance. 
Moreover, it is not necessary to produce only the layer which consists of a transparence thin film layer 
formed in cathode and its outside, and to measure light transmittance, and if light transmittance 
including other layers is 60% or more, it can be said that the light transmittance of this layer is 60% or 
more. 

[0051] The field resistance (omega/**) specified here is a value measured with the four point probe 
method. The field resistance of the transparence thin film layer front face which forms the film of the 
same configuration as the layer which consists of a transparence thin film layer formed in the cathode in 
the organic EL device concerned and its outside, or the film of the same configuration as cathode, and is 
specifically formed in cathode or its outside by the four point probe method on an insulating substrate 
(for example, glass substrate) is measured. At this time, the layer which takes out an electrode lead is 
chosen as a layer which measures field resistance. That is, when taking out an electrode lead from 
cathode, field resistance of cathode is measured, and in taking out an electrode lead from the 
transparence thin film layer formed in the outside of cathode, it measures field resistance of a 
transparence thin film layer. Thus, the measured field resistance is field resistance which this invention 
specifies. 

[0052] However, in a configuration of that cathode contains an electronic notes telegram electrode layer, 
the laminating of the layer which excepted this layer is carried out in the same sequence as the case of a 
actual component configuration, and field resistance is measured. In the case of the EL element which 
takes out an electrode lead from a transparence thin film layer, on a support substrate (usually glass), 
carry out a laminating to the order of the transparence electric conduction film, a metal thin film, and a 
transparence thin film layer, and, specifically, let field resistance of the front face of this transparence 
thin film layer be the field resistance of this invention. In this case, in taking out an electrode lead from a 
metal thin film, let field resistance of the front face of a metal thin film be the field resistance of this 
invention. 

[0053] In the organic EL device of <organic layer> this invention, the organic layer which intervenes 
between an anode plate and cathode contains an organic luminous layer at least. An organic layer may 
be a layer which consists only of an organic luminous layer, and may be easy to be the thing of the 
multilayer structure which carried out the laminating of the hole-injection transporting bed etc. with the 
organic luminous layer. 

[0054] In this organic EL device, a luminous layer can pour in an electron hole by the anode plate or the 
electron hole transporting bed at the time of (1) electric-field impression. And the interior of a luminous 
layer is provided with the field of recombination of the function in which an electron can be poured in 
from an electronic notes telegram electrode layer, the transport function, to which the charge (an 
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electron and electron hole) which carried out (2) impregnation is moved by the force of electric field, (3) 
electrons, and an electron hole, and it has the luminescence function to tie this to luminescence etc. 
About the class of luminescent material used for this luminous layer, there is especially no limit and the 
well-known thing in an organic EL device can be used conventionally. 

[0055] Moreover, a hole-injection transporting bed is a layer which consists of an electron hole transfer 
compound, it has the function to transmit the electron hole poured in from the anode plate to a luminous 
layer, and many electron holes are poured into a luminous layer by lower electric field by making this 
hole-injection transporting bed intervene between an anode plate and a luminous layer. Moreover, the 
electron poured into the luminous layer from the electronic injection layer raises the luminous efficiency 
of the EL element accumulated near the interface in this luminous layer with the obstruction of the 
electron which exists in the interface of a luminous layer and a hole-injection transporting bed, and let it 
be the EL element which was excellent in the luminescence engine performance. About the electron hole 
transfer compound used for this hole-injection transporting bed, there is especially no limit and it can 
use a thing conventionally well-known as an electron hole transfer compound in an organic EL device. 
A hole-injection transporting bed can also be made not only into a monolayer but into a multilayer. 
[0056] If, as for a <anode plate> anode plate, a work function shows conductivity 4.8eV or more, there 
will be especially no limit. That with which the work function combined a metal 4.8eV or more, the 
transparence electric conduction film (conductive oxide film), or these is desirable. An anode plate may 
coat a carbon layer that it does not necessarily need to be transparent and black etc. 
[0057] As a suitable metal, Au, Pt, nickel, and Pd can be mentioned and In-Zn-O, In-Sn-O, ZnO- 
aluminum, and Zn-Sn-O can be mentioned as a conductive oxide, for example. Moreover, as a layered 
product, the layered product of Au and In-Zn-O, the layered product of Pt and In-Zn-O, and the layered 
product of In-Sn-O and Pt can be mentioned, for example. 

[0058] Moreover, as long as an interface with an organic layer is 4.8eV or more of work functions, since 
it is good, an anode plate may make an anode plate two-layer, and may use the conductive film of 4.8eV 
or less of work functions for the side which does not touch an organic layer. In this case, alloys, such as 
metals and aluminum alloys, such as aluminum, Ta, and W, and a Ta-W alloy, etc. can be used. 
Moreover, microcrystals, such as amorphous semiconductors, such as doped conductive polymers, such 
as the doped poly aniline and doped polyphenylene vinylene, and alpha-Si, alpha-SiC, alpha-C, muC-Si, 
and muC-SiC, etc. can be used preferably, furthermore, Cr 203 which is the oxide of black 
semiconductance, Pr 205, NiO, Mn 205, and Mn02 etc. — it can use. 

[0059] As for the thickness of an anode plate, it is desirable to be referred to as about 50-300nm. By less 
than 50nm, resistance may become [ thickness ] high too much. On the other hand, if it exceeds 300nm, 
the upside film, for example, an organic layer and cathode, may cause a level difference piece and an 
open circuit with the level difference produced in an organic EL device at the edge at which the pattern 
of the anode plate is carried out. 

[0060] The organic EL device of Configuration of organic EL device> this invention The organic layer 
containing an organic luminous layer intervenes between an anode plate and cathode. Cathode An 
electronic notes telegram electrode layer, The configuration in which it comes to form a transparence 
thin film layer in the outside of cathode while it is constituted by the transparence electric conduction 
film and the metal thin film and an electronic notes telegram electrode layer moreover touches an 
organic layer, Or the light transmittance of the layer which consists of a transparence thin film formed in 
cathode and its outside while coming to pinch the organic layer which contains an organic luminous 
layer between an anode plate and cathode is 60% or more. Arid if the configuration the layer which 
consists of cathode and said transparence thin film layer, or whose field resistance of cathode is below 
lOohms / ** is provided, the 1st object of this invention can be attained. Moreover, the 2nd object of this 
invention can be attained by adopting the amorphous transparence electric conduction film as 
transparence electric conduction film in the above-mentioned organic EL device. 
[0061] Furthermore, other configurations can be added and various functions can be given. The 
configuration which used the organic EL device of this invention for below is illustrated. 
** transparence anode plate / organic layer/— electronic notes telegram electrode layer / amorphous 
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transparence electric conduction film / metal thin film / transparence electric conduction film ** anode 
plate / organic layer / electronic notes telegram electrode layer/— amorphous ~ transparence electric 
conduction film / metal thin film / transparence electric conduction film / light filter ** anode plate / 
organic layer / electronic notes telegram electrode layer/— the amorphous transparence electric 
conduction film / metal thin film / transparence electric conduction film / color conversion layer ** A 
transparence anode plate / organic layer / electronic notes telegram electrode layer / amorphous 
substance transparence electric conduction film / metal thin film / transparence electric conduction film / 
black optical absorption layer ** transparence anode plate / organic layer / electronic notes telegram 
electrode layer / amorphous substance transparence electric conduction film / metal thin film / 
transparence electric conduction film /background color formative layer ** — black — optical absorption 
layer / transparence anode plate / organic layer / electronic notes telegram electrode layer/— amorphous - 
- transparence electric conduction film / metal thin film / transparence electric conduction film ** 
background color formative layer / transparence anode plate / organic layer / electronic notes telegram 
electrode layer/— amorphous, since both electrodes are transparence in the configuration of the 
transparence electric conduction film / metal thin film / the transparence electric conduction film 
aforementioned ** A transparence display device is formed. 

[0062] ** Since in the configuration of ** an anode plate is formed on a support substrate and ejection 
of luminescence is made to hard flow with a support substrate, it is not necessary to form an anode plate 
on a light filter or a color conversion layer. Therefore, in case an anode plate is formed, when a process 
from which substrate temperature becomes 150 degrees C or more can be adopted and the resistance of 
an anode plate is lowered, there is a big merit. Moreover, since a light filter and a color conversion layer 
are formed after anode plate formation, they do not need to worry about degradation by adoption of an 
elevated-temperature process. The configuration of ** is illustrated to drawing 4 . In addition, it is 
desirable that it is what consists of a transparency polymer containing fluorescence coloring matter as a 
color conversion layer here, and changes EL luminescent color into another color according to 
fluorescence. 

[0063] Moreover, since auxiliary wiring of those other than an anode plate and TFT (Thin Film 
Transister) are formed on a substrate with the configuration of ** or ** in the mode which made many 
pixels constitute, when light is taken out in the direction of a substrate, auxiliary wiring and TFT 
intercept light, the numerical aperture of optical ejection falls, the brightness of a display becomes small 
as a result, and there is a fault that image quality falls off. With a substrate, if this invention is used, 
although ejection of light can be performed towards reverse, light will not be intercepted in this case and 
the numerical aperture of optical ejection will not fall. 

[0064] ** In the configuration of **, since it looks black when a pixel is OFF, incidence outdoor 
daylight does not reflect but there is an advantage that the contrast of a display improves. The 
configuration of ** is illustrated to drawing 5 . ** In the configuration of**, various background colors 
and patterns are employable, and also when a pixel is OFF, it can consider as the display which is 
excellent in fanciness. The configuration of ** is illustrated to drawing 6 . 

[0065] In addition, in the configuration of the aforementioned ** - **, as long as it is not necessary to 
necessarily stick to an electrode, it may make an interlayer intervene and the effectiveness is discovered, 
it may detach and a color conversion layer, a light filter, a black optical absorption layer, and the 
background color formative layer may be installed, as shown in drawing 4 . However, a color 
conversion layer and a light filter need to be installed in the direction of optical ejection, and a black 
optical absorption layer and the background color formative layer need to be installed in hard flow with 
the direction of optical ejection. 
[0066] 

[Example] Hereafter, the example of this invention is explained. 
[Example 1] 

On the <production of organic EL device> 25mmx75mmxlmm glass substrate, what produced ITO by 
lOOnm thickness (JIOMA tex company make) was used as what the conductive thin film (anode plate) 
has formed on the substrate. Next, after immersing this into isopropyl alcohol and performing ultrasonic 
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cleaning, ultraviolet rays and ozone were used together using UV irradiation opportunity UV-300 by 
SAMUKO International, and it washed for 30 minutes. 

[0067] Subsequently, this glass substrate with an ITO thin film was put in into the commercial vacuum 
evaporator, and installation and a vacuum tub were decompressed up to 5x10 to 4 Pa in the substrate 
electrode holder currently installed in this equipment. Beforehand in addition, on the resistance heating 
boat of a vacuum evaporation system The phthalocyanine of Cu coordination (it is hereafter written as 
CuPc.) N, N t -bis(3-methylphenyl)-N, N*-diphenyl - (1 and l'-biphenyl) -4, 4'-diamine (it is hereafter 
written as TPD.) And an eight-quinolinol aluminum complex (it is written as Alq an aluminum tris oxine 
and the following.) It put in 200mg at a time, respectively, and the aluminium-lithium alloy (Li content: 
2 % of the weight) was put into the resistance heating filament. Each component was vapor-deposited by 
carrying out sequential heating of these boats and filaments. 

[0068] First, 25nm of CuPc(s) was vapor-deposited to the glass substrate with an ITO thin film as a 
hole-injection transporting bed, then, 40nm of TPD(s) was vapor-deposited as 2nd hole-injection 
transporting bed, and 60nm of Alq(s) was further vapor-deposited as a luminous layer. Next, the mask 
was installed on the formed layered product, 7nm of aluminium-lithium alloys was vapor-deposited, and 
the electronic notes telegram electrode layer was made to form. 

[0069] Next, the substrate was transported and set to the substrate electrode holder of another vacuum 
tub connected with the above-mentioned vacuum evaporator. In addition, a degree of vacuum is 
maintained in the meantime. The above and another vacuum tub are furnished so that the In-Zn-O 
system oxide film can be formed by DC magnetron sputtering. The target for making the In-Zn-O 
system oxide film form is In 203. It is the sintered compact which consists of ZnO, and the atomic ratio 
[In/(In+Zn)] of In is 0.67. The mixed gas (it is 1000:2.8 at a volume ratio) of the argon gas and oxygen 
gas of this vacuum tub was introduced until it was set to 3x10 to 1 Pa, the sputtering output was set as 
20W, substrate temperature was set as the room temperature, and the amorphous transparence electric 
conduction film of lOOnm of thickness was made to form. In addition, that the In-Zn-O system oxide 
film is amorphous formed the layered product by the same approach as the above using the glass 
substrate with which the ITO thin film is not vapor-deposited, and it checked it according to the X 
diffraction. 

[0070] Next, the controlled atmosphere was used as the argon, the pressure was set to 3x10 to 1 Pa, the 
sputtering output was set as 10W, substrate temperature was set as the room temperature, and 5nm 
laminating of the silver (Ag) was carried out by DC magnetron sputtering. lOOnm laminating of the In- 
Zn-O system oxide film was carried out according to the after that still more nearly same conditions as 
the above, and the organic EL device was produced. 

[0071] When the layered product which carried out the laminating of an electronic notes telegram 
electrode layer, the amorphous transparence electric conduction film, a silver thin film, and the In-Zn-O 
system oxide film directly on the glass substrate with an ITO thin film was created using the production 
approach of the component of which the <assessment of light transmittance and field resistance> above 
was done, and the same approach and the permeability of light with a wavelength of 460nm was 
measured using the spectrophotometer, it was the thing of 60% and high transparence. Furthermore, 
when the laminating of the amorphous transparence electric conduction film and the silver thin film was 
directly carried out on the glass substrate, the laminating of the In-Zn-O system oxide film was carried 
out on it using the production approach of the above mentioned component, and the same approach and 
the field resistance of this oxide film front face was measured using RORESUTA FP by Mitsubishi 
Petrochemical Co., Ltd., they were lOohm/**. 

[0072] When <assessment of an organic EL device>, next an ITO thin film were made into the anode 
plate, the electrode lead was taken from the In-Zn-O system oxide film and the electrical potential 
difference was impressed 7V among both thin films, it is 2.8 mA/cm2. When it became current density 
and being observed from the cathode side, it is 60 cd/m2. There was luminescence. Luminescence was 
green luminescence produced from Alq. Furthermore, when this component was left in the ambient 
atmosphere of RH (relative humidity) 70% among atmospheric air for 100 hours, with the naked eye, the 
point emitting [-less ] light was not observed, but the luminescence engine performance of a component 
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was also maintained. 

[0073] [The example 1 of a comparison] 

The organic EL device was produced by the same approach as the <production of organic EL device> 
example 1. However, instead of making the thin film of three layers which consists of the amorphous 
transparence electric conduction film, a silver thin film, and In-Zn-O system oxide film form on an 
electronic notes telegram electrode layer, the commercial ITO target was used and 200nm much more 
ITO film was made to form. The controlled atmosphere, its pressure, the sputtering approach, and output 
at the time of making this ITO film form were also made to be the same as that of an example 1 . 
[0074] It was 80%, when the layered product which made an electronic notes telegram electrode layer 
and the ITO film form directly on a glass substrate with an ITO thin film was produced using the 
production approach of the component of which the <assessment of light transmittance and field 
resistance> above was done, and the same approach and the permeability of light was measured like the 
example 1. Furthermore, when the laminating of the ITO film was directly carried out on the glass 
substrate and the field resistance of the front face was measured by the same approach as an example 1 
using the production approach of the above mentioned component, and the same approach, they were 
130ohm/** 

[0075] When the electrical potential difference was impressed to <assessment of an organic EL device>, 
next this organic EL device 8V, it is 4 mA/cm2. When it became current density and being observed 
from the amorphous transparence electric conduction film side, it is 60 cd/m2. There was luminescence. 
Luminescence was green luminescence produced from Alq. When this component was left in the 
ambient atmosphere of RH 70% among atmospheric air for 100 hours, the countless check of the point 
emitting [-less ] light was carried out with the naked eye, and it was checked that there are many 
luminescence defects. 

[0076] Since the organic EL device of an example 1 has the high transparency of cathode, and luminous 
efficiency was higher than the above result since cathode is low resistance, and the In-Zn-O thin film 
which constitutes the layer which touches an outermost layer of drum and an electronic notes telegram 
electrode layer further was amorphous, it excelled in endurance and it was checked that it is hard to 
produce a luminescence defect. By the way, it is known that a luminescence defect will arise by 
oxidation of an electronic notes telegram electrode layer. With the organic EL device of this invention, 
since the amorphous transparence electric conduction film is formed as a layer which touches an 
outermost layer of drum and an electronic notes telegram electrode layer and the grain boundary does 
not exist in this transparence electric conduction film, trespass of oxygen or moisture is prevented and it 
is thought that the aforementioned result was brought. On the other hand, although the transparency of 
cathode of the example 1 of a comparison was high, since the resistance of cathode was high, it was 
checked that it is inferior to luminous efficiency. 
[0077] [Example 2] 

In the <production of organic EL device> example 1, it replaced with the In-Zn-O system oxide thin 
film formed at the end, and the organic EL device was produced by the same approach as an example 1 
except having made the ITO thin film form so that it may become lOOnm of thickness by DC magnetron 
sputtering. The ITO thin film introduced the ITO target until it was set to 3x10 to 1 Pa in the mixed gas 
(it is 1000:2.8 at a volume ratio) of argon gas and oxygen gas, the sputtering output was set as 20W, and 
it set substrate temperature as the room temperature, and made the thin film of lOOnm of thickness form. 

When the layered product which carried out the laminating of an electronic notes telegram electrode 
layer, the amorphous transparence electric conduction film, a silver thin film, and the ITO film directly 
on the glass substrate with an ITO thin film was created using the production approach of the component 
of which the <assessment of light transmittance and field resistance> above was done, and the same 
approach and the permeability of light with a wavelength of 460nm was measured, it was the thing of 
80% and high transparence. Furthermore, when the laminating of the amorphous transparence electric 
conduction film and the silver thin film was directly carried out on the glass substrate, the laminating of 
the ITO film was carried out on it using the production approach of the above mentioned component, 
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and the same approach and the field resistance of this ITO film front face was measured like the 
example 1, they were 5 ohm/**. 

[0078] When the electrode lead was taken from the ITO film which made the anode plate <assessment 
of an organic EL device>, next the ITO thin film by which the direct laminating was carried out to the 
glass substrate, and carried out the laminating to the last and the electrical potential difference was 
impressed 6V among both thin films, it is 2.5 mA/cm2. When it became current density and being 
observed from the cathode side, it is 60 cd/m2. There was luminescence. Luminescence was green 
luminescence produced from Alq. Furthermore, when this component was left in the ambient 
atmosphere of RH (relative humidity) 70% among atmospheric air for 100 hours, with the naked eye, the 
point emitting [-less ] light was not observed, but the luminescence engine performance of a component 
was also maintained. 
[0079] [Example 3] 

It replaces with the In-Zn-O oxide thin film formed at the end while setting to 200nm thickness of the 
In-Zn-O oxide thin film formed first in the <production of organic EL device> example 1, and is Ti02. 
It used and the organic EL device was produced by the same approach as an example 1 except having 
made the thin film of lOOnm of thickness form by RF magnetron sputtering. Ti02 As a controlled 
atmosphere, argon gas was introduced until it was set to 3x10 to 1 Pa, the sputtering output was set as 
20 W, substrate temperature was set as the room temperature, and the thin film of lOOnm of thickness 
was made to form in the case of formation of a thin film. 

[0080] The production approach of the component of which the <assessment of light transmittance and 
field resistance> above was done, and the same approach are used, and it is a direct and electronic notes 
telegram electrode layer, the amorphous transparence electric conduction film, a silver thin film, and 
Ti02 on a glass substrate with an ITO thin film. When the layered product which carried out the 
laminating of the thin film was created and the permeability of light with a wavelength of 460nm was 
measured, it was the thing of 85% and high transparence. Furthermore, when the laminating of the 
amorphous transparence electric conduction film and the silver thin film was directly carried out on the 
glass substrate and the field resistance of a silver thin film front face was measured like the example 1 
using the production approach of the above mentioned component, and the same approach, they were 
lOohm/**. 

[0081] When <assessment of an organic EL device>, next an ITO thin film were made into the anode 
plate, the electrode lead was taken from the silver thin film and the electrical potential difference was 
impressed 7V among both thin films, it is 3.0 mA/cm2. When it became current density and being 
observed from the cathode side, it is 80 cd/m2. There was luminescence. Luminescence was green 
luminescence produced from Alq. 

[0082] Furthermore, when this component was left in the ambient atmosphere of RH (relative humidity) 
70% among atmospheric air for 100 hours, with the naked eye, the point emitting [-less ] light was not 
observed, but the luminescence engine performance of a component was also maintained. Since the 
organic EL device of examples 2 and 3 has the high transparency of cathode, and luminous efficiency 
was higher than the above result since cathode is low resistance, and the In-Zn-O thin film which 
constitutes the layer which touches an electronic notes telegram electrode layer further was amorphous, 
it excelled in endurance and it was checked that it is hard to produce a luminescence defect. 
[0083] 

[Effect of the Invention] Since the organic EL device which attains the 1st object of this invention has 
the cathode of low resistance and high transparence, while it can take out luminescence from both sides 
of a component efficiently, also when it uses for a high definition display, there is little generating of 
brightness nonuniformity and its delay of the response at the time of actuation is small. 
[0084] Since the organic EL device which attains the 2nd object of this invention can perform taper 
etching processing of cathode while attaining the 1st object, production of high definition organic 
electroluminescence luminescence equipment is easy for it. Moreover, the organic EL device which 
attains the 2nd object of this invention is excellent in endurance (resistance to moist heat). Since the 
organic EL device of this invention has the above effectiveness, it is used suitable for the display of 
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information machines and equipment etc. 
[Translation done.] 



http ://www4 . ipdl . ncipi . go .j p/cgi-bin/tran_web_cgi_ej j e 



8/14/2006 



JP„ 1 0-294 1 82,A [DESCRIPTION OF DRAWINGS] Page 1 of 1 



* NOTICES * 

JPO said NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of an example of the organic EL device 
of this invention. 

[Drawing 2] In the organic EL device of this invention, it is the sectional view showing an example at 
the time of adopting the cross-section taper-like amorphous transparence electric conduction film. 
[Drawing 3] In the organic EL device of this invention, an island-shape electron injection region is the 
sectional view showing an example in the case of existing in the interface of the amorphous transparence 
electric conduction film and an organic layer. 

[Drawing 4] It is the sectional view in which simplifying and showing an example of the utilization 
mode of the organic EL device of this invention, and showing the configuration which added the light 
filter to the outside of the amorphous transparence electric conduction film. 

[Drawing 5] It is the sectional view in which simplifying and showing an example of the utilization 
mode of the organic EL device of this invention, and showing the configuration which equipped the 
outside of the amorphous transparence electric conduction film with the black absorption layer. 
[Drawing 6] It is the sectional view in which simplifying and showing an example of the utilization 
mode of the organic EL device of this invention, and showing the configuration which equipped the 
outside of a transparence anode plate with the background color formative layer. 
[Description of Notations] 
1 : Substrate 
2: Anode plate 
3: Organic layer 

4: Electronic notes telegram electrode layer 

5: Transparence electric conduction film 

6: Metal thin film 

7: Transparence thin film layer 

8: Island- shape impregnation region 

9: Light filter 

10: Black optical absorption layer 
1 1 : Background color formative layer 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/14/2006 



JP,10-294182,A [DRAWINGS] 



Page 1 of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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SCtWSK, £<Dtz!iblClZmm*0. 5-2 On 

[0034] wT&xmmmt lti*, tt»m 

S3. 8 e («?aAtt©6«) , Wl*. 

fcf, Mg. Ca. Ba, Sr. Li, Yb, Eu. Y, 10 

S cftif^ffl^TIi? 1 nm~2 OnmfcUI^i 

i:LT!i, maj©tfcW0»3. 8 e VJKTO&H OMR 
■Tt.J:V>. ) fctfc»Bfl»4. 0 e VJXJhO&H&Od 

A "a3h ^^i,--Jf>L^ tt-'J^f^ 20 
T-*3o CO^-g-lCfcl^Tt, fB5J5£l nm~2 0 nm 

[0035] mm<Di&m$irciZ'&&ttm^Tn?&An 
c<om&. SMSjssri o~i oot©fflfias 

L> 0 . 0 5 - 2 0 n m/^<Dm\^mt 3 30 

Tmm-?Z>-t%££tf?2Z>c C<Dm&, Li, Ba, 
Ca, Sc. Mg&H<Dj$£Sj£fi£0. 0 1—0. In 

m/»©iHfcRj£u a i voatt&MoaMtiut* 1 

-1 0 nm/^CD^JcS^LTISl^tC^-r^irV^^^ 
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[0 0 3 6] MtSijO»*L.V^®i:LTl±. ISIKtf© 

0. 1 nm~ 1 0 nmOiiKf lf5t tA'T'f 5. 
«JET;l/*y±JH&jmWb»i:LT{4, 0J*.tf, Ba 
O, S r O, C a OSt/cn^^rilB-L/c, Ba. Sr 
.-. O (0<x<l)^Ba. Ca,-. O (0<x< 
1) 5!ifSL<tiDi:LT^tf«i:t^ff5 0 

[0037] Tivti o ±m$tmmtvom<DBf&^mt l 

*ffi«rttaais*j9XLT»ffi*%i o- 3 ~i 
0"'PatU WR4:7 , ^*ydyR*s*£:s-e**'6iBi 

0> 7;u*y±gi£JS&{k«co^-m, i®o 

[0 0 3 8] Sfcft&OffS: LV>tWk LT, IfaAfI 

©ffc^»tt» *?«es-r«{k«ttT«ntf <fc < , »* 

[0 0 3 9] 

Hbl] 





[00 4 0] (a*, Meli^S^iL, n«l~3<D 

Sg3&T'£a 0 Zf±J4ii:ti:^ti^n<D^tc*5i/>T'>^< 

to ) 

js-e&ntf .j: < „ mzis. u^^a, hy-^A, *y 

©«fc-5;&7'-<U*y±£i&IS. &2>Wt*<ym*>7>\<S.- 50 



?A<D«fc5&3fa£Jg£3*t:f;S><r £#T*£3 0 Sfc, Z 
[0 0 4 1] «&E*ffl&*U- Mb**v"/ -f Kfb£ttl 

ex**;^ trx (-ov (f) -8-*7'jy- 

M IfX (2-^f;l/-8-*7'J77-h) 7 
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f'J'>AhUX**-», *^l/->">Aex (5 
-^na^-^) , #>J CSIB (I I) -tTX (8- 
tKD*->-5-*yj/-;l/) p<^» , 

[0 0 4 2] Sfc, W?aAtt©&H, 7;l/#'J 

Jt) tt, 1 0 0 : 1 ~ 1 : 2 fctS C L</\, a 

iSStt, io~i ootosiTiSStntf.tK 
[oo4 3] * Lt^jt it, m^mxmm 

tt*yffiA*tt> PJ;Ltfttfll|HI&3. 8eVUT©ffitt 

£fc«fiSII#C"C , 3&oT\ ^fStfO. 5 n m~5 \i mg 
[0 0 4 4] C0tim£A«a:> ]«KK««-9-t> 

?SArattJOT«ttftmmo^&Cf*&fcLT 30 
»i, tfc#W»3. 8eV«T«0tO* , SfSl/< > 0>U 

ft, «tt*ii»OlWb«ii:LTtt, 7;WJtlX«7 
71/ A U Zm&mOfflttotf&ti L<,»£CaO, B a 
O, S r OftifjyjffJilT**), Sfc, cn££:te©£« 

[0 0 4 5] mttm?&XW<DBl$.J]i&£l,Tli. ffitt 40 

So ^OtHE L^?fcfct>r, IfiiAliii: 
?MI^K$ttES!«titi££X t -r S B«0«*, Kit L 

So 

[0 0 4 6] *fgBJ§©fr8SE UR?lC*Vvrtt. »#, 50 
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^jiAmfiiiS^^fiS-rSo B&lsmii.. mmotts'O 
T'fcStf, ffi©$?i: L-i/^S t LTX^'^'J 

[0 0 4 7] <»HflWtn>t(ra©ttj£©HHStc*^T 

[0048] miimmmmt. ut«, w*.tf, t i 
mmmtLXit. m*.& no, sno 2 ^ossutt 

(DWm* I n - Z n -03e©?MMC3i9§««ffit£{£ffl 
tSCtmSo #lc, JUX»lHni«A^«C 
«#fPJf ©IS 2©g«T'$5 ©|S)±©® T fe » 
C©©£43VT«\ SPW4£&^i:L:&v\, C 
©*:#>, jgHJf&giSittlSMfcfflV D-Kte&Jg 
»M*^i:Sc:i:tc«:5o il ©^©ffiJ fiKy^F j£ t LTtt, 

[0 0 4 9] <3l|£ajas|«* J:tfffia6tffi>*«WO« 1 

?itfi)c^ffl-rsc^A^r'$So co^^pfc-r^n 

[0 0 5 0] CCT««-r4«aa*4:»4, *1SEL^ 

m-v&Zo ytrnMrni*. mm®. (38o~7oon 

fflt^ntf«fci,^o ISW£:^onM(c)e£K$nsSqB 
MW^ 6 * « JBO»*fm L T^il^^SiJ^-T 5 & 

[0051] ccT-l^tsigMI (o/D) eg 
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[0 0 5 2] fcfcU HMtfa? aA«S«a*$tr«fiR 
©«*lc«, OT«!*ftLfcJI&$lgQilS?ttJ$04f£' 

<om-&^t, msmw. (ifii*7X) ±tc awm 

[0 0 5 3] <*«Mi>*«WO^r«E L*yte*J<," 

BT-<fcoT Sfc, ^fllfgftJl title, IE?Lii 

[0 0 5 4] COfiSE LjU^lCfc^T, SBWt* 
(1) flMtittllHtt:. BffiXttIE?LI&a«fcJ:»)IE?L* 30 
SAf * C ftott7&AWBJ: 0 

AtSCttfffSS^ (2) j£ALfcm?S? (Wfi: 
iBL) **ff<0*T»«i**«liaS«(!te» (3) IT? 4: 

«»E L*?K*tt*4*ffl©fc©*JB^*C4:**TS 

[0 0 5 5] 3Efc, IEfLaAI»2S®f±, XTLCSfb^K 
*648iT*oT, BWSJ:t)aA«nftiEJL*fB3Wl 40 
fceil-rs«fll*Wl^ c©E?L&AIMt9B*HB«fc« 

< oiE?L*««jiaiu:aA*n*. *<o±, m?ttA««fc 
oj?®tc#«E-rsm j ?<oKiSik:<fcD, common 
jtttteoflMafc e Lm?t?% a coxEn&xmmmiz 
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[0 0 5 6] <IBS>»Sf** ttWBjftjJM. 8 e Vtt 

isam. s e v&L±<D&mx.iimwmw% mmsmt 

[0 0 5 7] jf?j8&&«i: L,T«\ Ppttf, Au, P 
t. Ni, Pd**^f£Ci:tfT'^ OMttttttttfefcL- 
Ttix ®I*.lf, In-Zn-O. In-Sn-O. Zn 
0-A1, Z n-S n-0*mif%C ttfTZZo $ 
ft, L -Hi , mz-lf, Autln-Zn-OO 

ffi^f*. P t tl n-Z n-OOSUSf*. I n-S n- 
O t P t <D3UBtt£*tf £ C t 
[0 0 5 8] RiSte. W«yii:©^Mjbt{t*BlliS 

4. 8eva±-p*nar*t>fti&, »a*2jii:u * 

flUB t« U4v«tctt*Bi» 4 . 8 e VJ-XTO«t«1±^ 
*ffl^Tt>J:i/\ Al. Ta, WfO^I^ 

A 1 T a -W-&^<0^l?*fflV->S CtWVZ 

5= £/c, K-^tlTi^'J 7- U V-^ F— 72f tlft # 

•f\ a-Si, a-SiC, a-C&ifdMIS^jg 
f*s /iC-SI, m C-S i C^©t»*SSaiffe»*L 
<ffl^*Cfc*<T**. Midi, HfeO^WttOKftW 
T'feSCr* 0 3 , Pr* Os . N i 0, Mn : Os , 
MnCh §4ffl^5CiimS, 

[ 0 0 5 9 ] f%M<DMmit. 50~3 00nmMi:t 
5 C ttfjifti IA\> §tP# 5 0 n m*ifii, JgirMtf 
BS< &9i®^5^£-#£-5 0 — 73. 3 00nm5:ix5 
fflgE LfR^lCfcl^T, ig^^->*nT^« 

[0 0 6 0] <*^E LIS? 0««>*«WO*«E L 

/rsiTfeD, ^{im^aASis®. mmmmm. ^ 
#5. ±m<Dm®ELm?icts^TMwmmmt 

[0 0 6 1] JgK:flkOl(|ja*ftHlDLT, 
t^^cttfffS,, WTtc*^cDW«aE Lsg 

® »»n&/««iB/«?&A«sa/i^sKaK« 
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mm/&mmm/mwmmm 

© mm/m®m/m?&\m®m/itgkmm.wmmm 
/&mnm/mwmmm/&$zmm 

/#gkmmwmwm/&mmm/mwmmm 
[oo6 2] &p®vMf$.<DtM-ess f%®*5:mm&±iz 

[0 0 6 3] ©^©©«B£T\ ^<<DHfft*lif£ 

TFT (Thin Film Transister) tfffM^nSfc*, » 
IrKc^^ 0 tti-r i: , M6bg3K-f TFT 

^ ©««#/]>£ BK^fS^S^v^^Wft 
[0 0 6 4] ©^©©Wfiglcfei/^Tti, iSS*^7<Di: 

©©fltfs&gijjfj-f 5 0 ©^©o«figic*ji/^T(±. a 
So 0 6ic, ©o«fig«r^j^-rsc 

[0 0 6 5] huIS©~©<0«B)c{c*5I,>T, 
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is»^(q] icmn s n s ^g*' 1 & s « 

[0 0 6 6] 

aifisea 1 3 

<W$E L^?Of^>2 5mmx 7 5mmx l mm© 
*7XSS±t> ITO*100n mO^PT'§IML.fc 

(US) tfriWLTfcSfcOfcLTffifllLfc. *C» C 

10 tTofcSL a ^b««0**1.«8!Hi«H 
U V-3 0 O*flI^T&7l-il§fc*V^fc#0ffflLT3 0 

[0 0 6 7]*^, C<DIT0ii(<fSS7XM 

tlTVSWR**^— *^«*5x l 0" 

C u P c tmttZo ) , N, N' -trx (3-*^ 
7i-« — N, N ' ->"7x^l/- (1, 1' -If 7 
20 x-;W -4, 4' -i/7S> TPDfc B&fB"3~ 

So ) M8-+/ l J/-W5-')m 
-^Ah'J^+i'X fcTF, A 1 qtBSta-rSo ) 

^eti^-'n 2 o o m g -r-o An, t fcS5i*n^7 -< 5 * > 

Hc«7;l/S^'i>.k- 1 J^2va-& (Litl: 2li 

h *W^5tiBURf 5 c i: lc <fc k> » ^n^nOBR^*** L- 

[0 0 6 8] *1\ JJE?U£AI»j£Jii:L.TC u P c% I 
TOSlWf *7XSSC2 5 nmjRSU ^tl2 0 
30 IE?L?£Af&i&l tLTTPD%40n mil Mtcfg 
ft@£:LTA I q*6 0nmlfbfc„ ^fiit^n 

[0069] jjhc % ±fe*^«SBta«s*tirv^ 

8!W>JI3«©S«sJvI/^— L-fe-y h Lfco 

I^iliDC^nhOVX^^y V^lCfcD I n- 

So I n-Z n-0^ft^)M^^^-&Srci6C>^- 
40 y-yhl±. III! O3 fcZnO£*> 

»5, [nOl?tfc(In/(In + Zn)){i0. 67 
T-feS„ C(DK^lfcD7;l/=f>'A*Xi:^^XcDlg-a'^' 
^ (ftfflltT 1 0 0 0 : 2 . 8) *3X10"'Pai5 
S£T-aSAU X/^-y^'J y^m73^r2 0W. SSigfi 
*SiBK:»5£bTlHHI 1 0 0 n m<D#&fta01«PtR« 
*J««-&ft. **J, I n-Zn-OISl!fkaai*^ B B B S 
T'^^Ci:^ ITOiIA'liSnTV>%^^7Xl 

50 [0 0 7 0] S?H^*-X^T;Urf>i:L, ^©E 
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ft* 3 x l 0"' P a i:U X/W*y>ymft*l 0 
W, SffiiggSrStSlc^LTDC 
^UV^tCfct), ffi (Ag) *5 nmSUSLfco ^CD& 
±tei:I^L:^ti:«J:0 I n-Zn-OJR!Mfc«MB 
* 1 0 0 nmSMU W«E L«Ttfl«Lft. 

[007 1] <ffim&m&&uwmrim<DWffi>miL 
rcm^imyjmtmmnysm^m^r. itoiiw 

mm. mmm. i n-zn-o*ii<k«iit*WBUfc« 

i^T, #7Xffi«±»;:ii:j&, ^SS3«iii{:M 

*«■ U *-©±K I n - Z n - 0 %Kffcftlt«flMI U 

UX^F P&fflVTSU^LfcfcilS, 10Q/DT'5o 

COO 7 2] <*HEL*?OlWB>*lC, ITOrfJBt 
*R§8ii:L, I n-Zn-03Sttft»M*»6«aU-K 

pf»KraK:mffi*7 vaiiPLTciica, 2. 8 

C5, 6 0c d/m* ©fgfttffeofc fgftfci:, A 1 q 

<*>, 7 0%RH (fflttjgfi) ©f?BB£»C 1 0 0B$RgjftlI 
Lfti:C3, jRHJttjSttrtBTttKWStif, 

[0 0 7 3] Ctt««l] 
IE AK»£ ®if H, I n - Z n - 0 KKfcttJlB 

*>?.«:s=^ow^^fie5^s^*D»)ti:, mag© it 

[0074] <ffi&mmts&Tffi&tnM<owm>ift9&is 
**r5xs«±fc:ifi*, m?&xmmmi$£V \ toi 
©»a**ajeu£4:e:3 8o%T?a5ofc. it, tuie 

*, susswi tm&ojsm-emfeLrctiiz. i 3oq 

[0 0 7 5] <W«ELSR?OWfflli>*»C, C<D*l8tE 

nates*:*?), &MMamm9Mm**>wMLitkc 

5, 6 0 c d/m 2 Of&t&l&'zrco ?8tt(4, A 1 q «fc 
O^UfclSfeRjfc-pfcrafc. C£D^?*^m*, 7 0% 
RHOSiatl OOWMttBLfcfcCS, 
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[0 0 7 6] «±©*S*J:9, ^fiSCT 1 <D#«E im? 
14, HAOiRlt«<X<, *»oSM*<«»«iTJB*ft46 
Itl^lteiOTfitAflitgS 
I n-2n-OMi##MT**ft 

ISSi:fto*:fc©i:#*.5n*. -f5, JtBMiliBS 
[0 0 7 7] Bissau 2) 

Lfc I n-Zn-O^ffttSlSSIStcftAT, I TOfiHSt 
*, DCT^hovX^-^'J^tiOIIlOO 

*»KJ:0*«EL*?*ftHUfc. ITOlIli, I 

(f*8UfPl 0 0 0 : 2. 8) §3X10"'Pat§5 

g&lcKJgLTJ^Jp 1 0 0 nmOSSflS^fig^^fc 

«±t£iB», B?i£A«ffiB, ftJMBHBttM, bb 
It, I TO«*8WLfcSWf**mau il4 6 0 n 

BBB*BBU *©±tc I TOI^ilLT, CCD I 
TOffiaSffiOffi&jnff*, ^fiSCT 1 fcHBfc LTffl^L 

[0 0 7 8] <tiELlfOM>^!(C, 
fcfi»«B«nfcI TO»B*B«fcU ifttmt 
ft I TOH^5SSy — K*«l!3, P^MNK:%E«6 
VfttoOL/ctCS, 2. 5mA/cm' <D«Sft^fc^ 
40 0, fmM£VWffllLrctC2> y 60cd/m ! <D«M£ 
3^*ofc. A 1 q.fcO^Cft^fe^TtT'feo 

ft„ MJC C<0^?*A^, 7 0%RH (*B»a«) 
<D5?HSlc l 0 OBWBttKLfcfcil*. MU^£jA(4MS 

[0 0 7 9] [Hffl0IJ3] 

<W^E LiR7Offa!>Htt0!l 1 fcfc^T, S«]tcJgfi!c 
Lft I n-Zn-OK{t:%)PM<D^JP*2 0 0 nmtt 
Ja«K»B8LfcI n-Zn-0||{k*WlH 

50 U >^(C J: DRV 1 0 0 n mOMUftlBJAStfftUM 
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fc 0 T i O* iHOMOIRlca. 3?BM#XkLT7 
;|/i>A*^3x 1 o"' Pai:%5St*iAU X^v 
* U ^ym^^r 2 0 W. StEffift«g&k:K£ LTMJP 

1 0 0 n mfOjffll^fiE^-tir/co 

[0 0 8 0] <^^*5<fcO*ffiSta«(OS?(ffi>HijfeL 

«r& Ml, T i O* ftM*flU9Lfc»B<**ffrft 
U &S4 6 0 nm©ft©8$4^&tHfiiJLfci:C*>, 8 

«*, s^sscaj i fcratntLTSijeufctcis, i on/ 
[o o 8 1] <mmE Lm^(omm>^. iti 



3. 0mA/ cm 2 OSSit 
Ib/ikCS, 8 0c d /m 
A 1 q«k»)^i;fcJife«)tt 



[0 0 8 2] COff^if. 7 0%RH (ffl 

t% \ n-z n-ommwt&m.T'&zrcit>. m^mc 

[0 0 8 3] 

mwothm *mmm, i ©fisi*i&«-r*««E l 
«astfrowawoi«fii**-r«fei6, fete* 

[0 0 8 4] *f^QSfl2agtt*iiJg?S*r»E LX 
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fi!t-rs*«ELSg?B, IM OWNS) 

[^s©fam*ttt^] 

[^ i ] #fsy§<DW« e l jR?©-«io*«^-r w 

10 [12] *5»HO*r«EL«?lc4B^T, WfSx-^ 

[0 3] *«wo*rt!iELis?fciBv>T» »«w?a 

[0 4 ] *^B^(DW^ E L i*y©f!JJIJ»«©-ffil*lii 

So 

20 [is] *&pj<o¥ftt e l m^ommmmo-mttm 

[0 6 ] *5m<0*m E LiR?OfiJffllB«lOHRI** 

i 
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